ABSTRACT
INTRODUCTION
Si nce 1978, output from the sun has be en precisely measured by satellites [1] . These measurements indicate that the Sun's output has not increased since 1978, so the warming during th e past 30 years cannot be attributed to an increase in solar energy reaching the Earth. In the three decades since 1978, the combination of solar and volc anic activity probably had a slight cooling influence on the climate [2] . Climate models have been used to examine the role of the sun in recent clim ate change [3] . Models are unable to reproduce the ra pid warming observed in recent decades when they only take into account variations in solar output and volcanic activity. Models are, however, able to simulate the observed 20th century changes in temperature when they include all of the most important external forcings, including human influences and natural f orcings.
Another line of evidence against the sun having caused recent climate change c omes from looking at how temperatures at different levels in the Earth's atmosphere have changed [4] . Mo dels and observations show that greenho use warming results in warming of the lower atmosphere (called the troposphere) but cooling of the upper atmosphere (called the stratosphere) [5] . Depletion of the ozone layer by chemical refrigerant s has also resulted in a strong cooling effect in the stratosphere. If the sun were responsible for observed warming, warming of both the troposphere and stratosphere would be expected [6] .
OBSERVATION AND TEMPERATURE CHANGES CLIMATE MODELS
Calculations of global warming prepared in or before 2001 from a range of climate models under the SRES A2 emissions scenario , which assumes no action is taken to reduce emissions and regionally divided economic development.
Projected change in annual mean surface air temperature from the late 20th century to the middle 21st century, based on a mediu m emissions scenario (SRES A1B). This scenario assu mes that no future policies are adopted to limit greenhouse gas emissions.
A climate model is a computeri zed representation of the five components of the climate system Atmosphere, hydrosphere, cry sphere, land surface, and biosphere. Such models are based on physical principles including fluid dyn amics, thermodynamics, and radioactive transfer. There can be components which represent air movement, temperature, clouds, and other atmospheric properti es; ocean temperature, salt content, , and circulation; ice cover on land and sea; the transfer of heat and moisture from soil and vegetation to the atmosphere; chemical and biological processes; and others.
Although researchers attempt t o include as many processes as possible, simplifications of the actual climate system are inevitable because of the constraints of available compu ter power and limitations in knowledge of the climate system. Results from models can also vary due to di fferent greenhouse gas inputs and the model's climate sensitivity. For example, the uncertainty in IPCC's 2007 projections is caused by the use of multiple models with differing sensitivity to greenhouse gas concentratio ns, the use of differing estimates of humanities' future greenhouse gas emissions, any additional emissions from climate feedbacks that were not includ ed in the models IPCC used to prepare its report, i. e., greenhouse gas releases from permafrost.
The models do not assume the c limate will warm due to increasing levels of gr eenhouse gases. Instead the models predict how greenho use gases will interact with radiative transfer and ot her physical processes. One of the mathematical results of these complex equations is a prediction whet her warming or cooling will occur.
Recent research has called spe cial attention to the need to refine models with respect to the effect of clouds and the carbon cycle.
Models are also used to help i nvestigate the causes of recent climate change by co mparing the observed The physical realism of models is tested by examining their ability to sim ulate contemporary or past climates.Climate models p roduce a good match to observations of global temp erature changes over the last century, but do not simulate all aspects of climate. Not all effects of gl obal warming are accurately predicted by the climate models used by the IPCC. Precipitation increased proportional to atmospheric humidity, and henc e significantly faster than global climate models pre dict.
OBS ERVED AND EXPECTED ENVIRONMENTAL EFFECTS OF GLOBAL WARMING
Sparse records indicate that glaciers have been retreating since the early 1800s. In the 1950s measurements began that allow the monitoring of glacial mass balance, reported to the World Glacier Monitoring Service (WGMS) and the National Snow and Ice Data Centre (NSIDC) to the projections. Therefore, none of these projections should be interpreted as a "best estimate" of future sea level Projections of global mean sea level rise by Parris and others Probabilities have not been assigned rise.
Detection is the process of demonstrating that climate has changed in some de fined statistical sense, without providing a reason for that change. Detection does not imply attribution of the detected change to a particular cause. "Attribution" of causes of climate change is the process of establishing the most likely causes for the detected change with some defined level of confidence. Detection and attribution may also be applied to observed changes in physical, ecological and social systems. 
Natural systems
Global warming has been detect ed in a number of natural systems. Some of these changes are described in the section on observed tem perature changes, e.g., sea level rise and widespread decreases in snow and ice extent. Anthropogenic forc ing has likely contributed to some of the observed change s, including sea level rise, changes in climate extre mes (such as the number of warm and cold days), declines in Arctic sea ice extent, and to glacier retreat .
Over the 21st century the IPCC projects that global mean sea level could rise by 0 .18-0.59 m. The IPCC do not provide a best estimate of global mean sea level rise, and their upper es timate of 59 cm is not an upper-bound, i.e., global mean sea level could rise by more than 59 cm by 2100. Th e IPCC's projections are conservative, and may unde restimate future sea level rise. Over the 21st cent ury, Parris and others. suggest that global mean sea level could rise by 0.2 to 2.0 m (0.7-6.6 ft), relative to mean sea level in 1992.
Widespread coastal flooding wo uld be expected if several degrees of warming is sustained for millennia. For example, sustained global warming of more than 2 °C (relative to pre-industrial levels) could lead to eventual sea level rise of aro und 1 to 4 m due to thermal expansion of sea water and the melting of glaciers and small ice caps. Melting of the Greenland ice sheet could contribute an additional 4 to 7.5 m over many thousands of years.
Changes in regional climate ar e expected to include greater warming over land, wit h most warming at high northern latitudes, and least warming over the Southern Ocean and parts of the North Atlantic Ocean. During the 21st century, glaciers and snow cover are projected to continue their widespread retreat. Projections of declines in Arctic sea ice vary.
Future changes in precipitation are expected to follow existing trends, with r educed precipitation over subtropical land areas, and in creased precipitation at subpolar latitudes and some eq uatorial regions.
Ecological systems
In terrestrial ecosystems, the earlier timing of spring events, and poleward and upwar d shifts in plant and animal ranges, have been linke d with high confidence to recent warming. Future clim ate change is expected to particularly affect certain ecosystems, including tunda ,mangroves, and coral re efs. It is expected that most ecosystems will be affect ed by higher atmospheric CO 2 levels, combined with higher global temperatures. Overall, it is expected that climate change will result in the extinction of many species and reduced diversity of ecosystems.
Dissolved CO 2 increases ocean acidity. This process is known as ocean acid ification and has been called the "equally evil twin" of global climate change. Increased ocean acidity decreases the amount of carbonate ions, which organisms at the base of the marine food chain, such as for aminifera, use to make structures they need to survive. The current rate of ocean acidification is many ti mes faster than at least the past 300 million years, wh ich included four mass extinctions that involved risi ng ocean acidity, such as the Permian mass extinction, which killed 95% of marine species.
CONCLUSION
Reports published by the United Nations Environment Programme ( UNEP) a nd the International Energy Agency su ggest that efforts as of the early 21st century to reduce emissions may be inadequate to meet the UNFCCC's 2 °C target. Future of climate change and associat ed impacts will vary from region to region around t he globe. The effects of an increase in global tempe rature include a rise in sea levels and a change in the amount and pattern of precipitation, as well a probable expansion of subtropical deserts.
Most countries are Parties to the United Nations Framework Convention on Climat e Change (UNFCCC). The ultimate objecti ve of the Convention is to prevent dangerous human interference of the climate system. As is stated in the Convention, this requires that GHG concentratio ns are stabilized in the atmosphere at a level where ecosystems can adapt naturally to climate change, food production is not threatened, and economic development can proceed in a sustainable fashion. The Framework Convention was agreed in 1992, but since then, global emissions have risen. During negotiation s, the G77 (a lobbying group in the United Nations representing 133 developing nations) pushed for a mandate requiring developed countries to takethe lead in reducing their emissions. This was justified on the basis that: the developed world's emissions ha d contributed most to the stock of GHGs in the at mosphere; per -capita emissions per (i.e., emissions per head of population) were still relatively low in d eveloping countries; and the emissions of developing co untries would grow to meet their development needs.
In ratifying the Kyoto Protoco l, most developed countries accepted legally bin ding commitments to limit their emissions. These first-r ound commitments expire in 2012. US President George W. Bush rejected the treaty on the basis that "It e xempts 80% of the world, including major population cen ters such as China and India, from compliance, and wo uld cause serious harm to the US economy."
